Electrical conduction characteristics of polycrystalline silicon (poly-Si) nano wire between temperature of 300 K and 2 K are reported. The nano wire, 5-8 nm wide, L0-20 nm high and grain length of around 100 nm is fabricated by the self-aligned confinement of a 100 nm wide and 100 nm deep trench formed in silicon substrate. The resistance increases with the reduction of temperature, which might be attributed to the weak localization phenomena due to the quasione dimensional structure of the nano wire. The conductance exhibits a gap of about 30 mV below 1.0K, which is attributed to a barrier height of about 1 meV at the grain boundary of the poly-Si layer.
I. INTRODUCTION
Quantum devicesl) are some of the most promising candidates to supersede silicon MOSFET's, which would be limited to further microminiaturization beyond the 100 nm technology level2). However, most activity has been focused on compound semiconductors and very few attempts have been made to fabricate silicon nano structures except for gate-connolled quantum inversion layers3), oxidation thinned silicon columns4) and polycrystalline silicon (poly-Si) grain wires5). A silicon nano wire would make it possible to fabricate high performance optoelectronic integrated circuits with light emitting silicon by using the quantum confinement effect6), and to realize single electron tunneling devicesT). This paper demonstrates quasi-one dimensional conduction characteristics in the polycrystalline silicon (poly-Si) nano wireS).
NANO WIRE FABRICATION PROCESS
The fabrication process of the nano wire is schematically shown in Fig. 1 Conductance characteristics shown in Fig. 5 are contrary to the observations on flat poly-Si layers with more than a 3.5 x 1019 cm-3 phosphorus AopeO layers, which indicates metallic conductionl0). The I-V characteristics shown in Fig. 4 were analyzed based on the weak localizing model, and r vs. ln T plot indicates almost linear relationship, as shown in Fig. 6 Meeting, (San Francisco, 1993) p.541.
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